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The MDoelring osctllator 19 defined n* n^ orc!l- 
lator Which ts operating intersittest!y, the time of 
oscillation lasting either sevara) cyclos ora sortien 
of a eycle, and repentineg itralf at rorzler intormis 
by self or emternsl triggering. Tuset opon thts de. 
finitien, tre tyres of binckine oneillntore exist, 
&ltboorh only one of t«se-tue finie swine too 6-ig 
ueG.lly referred to ag » blocking oselllater, 

The operation of the multiple owing (solr) 
blocking oseliloter and of the elnplo ela leds 
eseille tor 1s considered ir detail, “he explanetion 
of the otemt: of the mulllole eaine type is de- 
۷۵۵ 064 directly from thw oerem] feedieek opel!) Istor 
theory, TDA &rr)énk iion of the epermitar of the single 
ewing WiceWing cee!} later le Den ia heron free te 
extension of the muliirie swing Mocking d#elllatior 
ope tian plus to. star tified aatueaatios Jeveloped te 
expinin chensaena observe? by axperiront, Thaw the 
oremibten of the device eommonly referred tc ac the 
Meeting oroillater ía explaimel by ptartius vith the 
mera) feegrecr cecilistor theory and outline Eth 
information esf qon afrerisest, 
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Applications of heth typos of blocking osetllntore 
are given, Brief reference ls nudo i6 üoeien comsidor- 
ations for the multiple swing blecking 8و‎ ۱1۴ ٤8م‎ Tho 
derten of the sinzle owing blecking oscidlstor Le 2 
up in grester detail and the effects of ite eirenit 
parameters on ite operation are given.  Turowrbost, 
Lllustretiona ers used freely. 
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The rursose of this pacer ia to «iv m qualitative 
explanstion of the operation cf the Mocking oselllater 
end to show how design merametere affocet itg certian, 

The explanetion of its operation will fe develor- 
ed fron thet cf the normal feedback oscillator by Jro- 
eeeding from this oscillator to the wiltirle swing 
blocking oscillator end then to the single Bwing block“ 
ine osellleter, The effect of design perecetors will 
be shown by ferien eonsidemtione end eteslifted mathe- 
metios introduoe to nid In tie exriseetion of the oper- 
ation, 

Many deserintions of the aparation ef tim lacking 
oscillator hive been elen, Eome of these ¿rsoriptions 
rest tos etreacly upon the serien of Ye NC papollel 
senbirstten in the avid cimenlt, yreatisnity tenaring 
the effeet of the fendbeck trensforssr, Other Ansorip- 
tione sre not cleer as te thw part Use reguleting metion 
of the RC erid combination pleys Lo the operation of tho 
blocking oscillator, 

By steying close to the Pimlamortels 0% ihe op- 
eration of the normal foendbaci ۵۱۱۷۵۴ it if believed 
that pg mere balanced description of the ereretien af 
the blocking oscilletor oem be eiven. In ی‎ iin, dd 
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effect af charming 1 ۱۲۷۵۵۲ to mary the owt. 
put ef the Mocking oselllater wlll napper logical, 

In toking this مو مو‎ one shori mot 17074 
the @ifferences between the nerm? feocdbea* oscillator 
and tre blooking csellinter, Thero aro ۹ 
aifferencen, Ir an exact 515:59 11251 o-alrela thoso 
differences could nat be overlooked, If they "m not 
considered one rovla he led to eu errenecss ۰ 
For example, in the analysis or the 4 
ogeilletor cre "y papleot the erie current and etili 
arriva at tiworetical rewe:lt$ consistent with ۱ 
remal ts, Owvicusly the erid current in the bleaching 
oseilletor anot te ignem for ta do so fe te render 
the blooking perilister Lnowertive co jelely singa 
{ts speretion derencse ron tie flo ef Prig currant 
during the prise pertod, 

Other differences between Ihe nermi feedback 
escillator nng the bloeking osellintar which omlé not 
be neglected inolnde; a) the shepe of thr pube chere 
egterietieos over the operating asas, b) th ranga 
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of grita voltegos eves Nits operation bekes Maen, 
e) the changes in tube "constnets" dering operation 
and, à) the transition times invulved in going fan 
zero to =sximua ۰. 

These differences are of such Impertanee in the 
exact mathenetieal Seen that, Gavan thosrh & reasons 
ably accureto ern!rcis has been civer for tre rorml 
feedback oscilletor, to date a conlete 13 
analrela of the bloeking oscillator bát not been given. 

Sinee this paper le to le of 5 quellitetivs n& turo 
the exnet effect of these Aifferences will renin un- 
nunersed, instead, an effort will be sede to ۷ 
npon the congi¢errtle exmount of confirmed theory of 
the nereal feedback’ oscilletor to explain the operas 
tion of the bleeking oscilin tor wile, at tho seme 
tive, ärewing from the recordad experizertal facte 
portions of the explametion not te be correctly Ime 
ferred from the reguler Teedbseh oscillator theory, 


TAE kCOOMAI PTEDRASY OSCILLA TOR 


A vacuus tube is sald to be in an oscillatory 
state when it Le converting Decl power in tho 716 te 
elrenit into Al power available from the output 
eren, with no externe] Aas imat ef en bin’ Into 
the eire it. 
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The conditions necessary for cectlletion are 
weii known, These conditions aros 2) feedback of 
sufficient magnitude frem the output te the init te 
overcore cireuit losses, and y) fecdimeck of eme: ¡mee 
that it will até, or be in plese vith, the valtese in 
the gria or ínjut م۳‎ 

in order thet these cenditions be mt three 
eeparete fonetiones must bo performed ty tre en 
tube and its &esoots ted eireuit., These funetione are: 
à) anzlifying, b) amplitude Lintting, end e) filtering. 
These funetíorea rre rocessory snd sufficient for tho 
operation ef & faedteck oscillator, They «ra 1llustrst- 
ed in the "closed" block diagram of Figure I, The an- 
plifier portion gust overcome te losses of the 5 
that is, eitput mist exceed input, The filter ineludes 
any erd &1) devices sacd to inrure thet the cotmot hes 
a definite frequency, It tnclvdes RC networks se wel) 
as biet < tuned clrenits, The limiter determines the 
level at stich sustained orefliations are eonereted, 
Thin fonetion, as well ar that of amplifying, ia often 
mecomplished by the eer tube, 

Tus the ovesticn of mother a círestt will ane 
cíllate involves tro effíelenery of tim cire:tt-+-the 
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tube o9rloyed end te operating roteastials on the 
tube, Grid bins voltara bas « definite offect upon 
the caro of starting oscillations, If the initial 
وع 1 0لا‎ is so £281)! that it ewnnet cause n variation 
in the plate elrenit because the grid bine ls too 
high, oscillations will nct start autows tically. 

For eon &rison mirzosea later on in the paper 
the cnemation of the feedback oscillator shown in Fig- 
ure It will be explained in some deteíl, This partí- 
@ilar fesdhagk cscilirtor fa choosen because of the 
sietlarity of the circuit ta thet of tho tlocking 08- 
cillator, ("fer to Figure IIa). 

When tho cathode Le onersigoÓd elec 
the Hato, This menus thet و‎ rising current £8 ini- 
tiated ín I4, boonuse "late current inerenses ag the 
eat'cde heats up, Fines ig 18 índoctiwealy coupled to 
ly a voltage is induced in Lo, 

There is no fixed biles on the grid and at the 
outset its potential is sero. Therefore, & small 
voltara on the grid will causo an iemeticte chenge 
of plate current, re, for instenea, the vel tae 
induced in Le is positive, tia positive witare 
appesring at the erid 411 qamûs a further 90 





in the plate current, This increase in current 
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haatons the expansion cf tse Field mtout Ly inducing 

a still (ater positive Voi tage im Lg taking the grid 
more poeitive, thereby continuing to inecrsare t plate 
current #etill further. This eylie process centinvon 
until some limiting value of plate current 18 ۰ 
Then the plate eurrent can no longor incrense €s rapido 
ly there will be less volteme intuent in le. The vol- 
tage on the ¢rid thus reaches a 59 21909 and bering to 
decrente, “ith the grid lesa positive than before the 
plate current berins to decrense, The warpneotic field 
about Ly besine to collapse and n volteeo of opmosite 
polarity is induced ln lg, This decreases the arid 
Voltame which, in tur», decrennes the plete current 
even more, This cyclic srocess contimes until te 
pata enrrent decrenro is newli¢tbiy eoall, At this 
point ne voltages is inéeced in Lg and tke gril retiras 
to zero rotentials the ercle then rerants, 

This coerlotes the ferdbeok action of the trane- 
former bat no roforenoec has een wade to Ge tank clr- 
ewit action of Løp in the prid ciresit, 

Pen a voltere is inóncoes in Ip tho capacitor Co 
is charmed up. When it hae machen ite onmmeity it 2 
01566 ۵ج‎ through Lg setting ur ar oseliletery corrent. 
Sines Ce chmrees and diseherrer in first one cireetion 
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and then the other throwrh Ig the frequency of the 
cecillatory current depends upon the ۲۱۵۵ of le 
and Co, If, however, the entrey were not ۹ 
mee sach cyele by Uw feedback from 1; to Lg the 
escillations would die ovt, 

While the two serarate actions detallec above «are 
taking Plece,atil) ^ thin action in weine on simile 
taneously. This is the regulating setion of tie Rat, 
combination in the erid eirenit, A وه‎ ۱1۲۷۵ bing 8 
produced on the grid by this ccubinstiom in the follow. 
ing s&rner, With the Initial excitation cipal at much 
a frequency thet Cy offers Jittle inpedance to tt, the 
Signal bypesroe Be end is peons uper the erid, Den. 
ins rocitive signa) elterntions tre prid draws current. 
This DeC flows in the externw] ciresit free 7 
through Lg and Az to tbe prid, By the voltese drop 
through Ay, the grid la made roesativa w th regpoct to 
the cathode, This voltare places a carpe on the cone 
derser Cae During the neeative portion of the signal 
voltere tre carne! tor Ce attempts to díeehargs through 
fg. The mte at which diecharen takas place 8 
uren the wlues cf Re and Ce. The praster t^e rroó"ct 
gC, the longer it will tate for the Gieeteree. Tits 
product is emlle2 theo tize conetant. The time contant 
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ip usally 0 (0 comaret te the poried مي که‎ 
۳۲۴(۰ مم‎ tet the 0۳۴ مه‎ the ۹۱۵۲ Ge Zeeg rei 
full off appreeinbly during the timo of om epele, 
én inerecore or dvercare in plate enrrent ig roe 
Meeted at ence ina chenzme in De exeitetion vel tare 
induced in Lg, Thie is followed by an increases or to- 
creeto in tho grid Pies which sonoros further chansen 
of the late current in tbe seman direction, Timos tho 
فا‎ Mins, which is determined by the weiner ef Ry ant 
Ce, azerte a romvlatine setion upen the slete current. 

In this feedback opctlletur the tibe pets es on 
nazi fler and, ín eon'unstien with the ApC, eirmit, 
55 & linfter, The tuned ciresit in Ge 51413 ceirenit 
acts ae tha Filter, Also, the upon’ tale of the foods 
beek 18 reguieted by يقي مط‎ combination subseet to 
the fixed coupling of L4 and Lo, Tho phase of the 
feedheo* is praverly deternined by t’e connection of 
the grid to the aprrorriste end of Le. 

With regard to the rerulating ection of the Apt, 
combination, let 1t be eurrosed that Cp is toc lange. 
it will then take cornsidermble tino fer its 2۲۵۵ Ge 
leak off through Rg. ‘The grid will he insensitive to 
a gudden change in the averace slate current, Tha 
tube, Maving a lane nemative bias, 102 comes condcet~ 
Ing, Opelllatiane wi}l stop. Trey wil) net 0۷ 
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again until the Frid is restored to a valne of bias 
that will permit seme flow of plete current., Tet is, 
oseillatiens will net agin tere -lnee wrt!l the cape 
aeitor C, has had time to discharge throuch Rg to a 
euffictent -otnt whoro the grid bins is low هف ویم‎ 
port oselllatlcna, Ze, the mte at stich oseille- 
tions are interrunted denencs unon the ۳۰۵۵۱۵6 Relg» 
This ection is the equiwlent of 500934565 of the 
generated "iF, voltage, end 18 often referred to as 
self modulation, It in also often mifwrred to as ine 
tereittent operations an omc!lietor aneratine in such 
a Mmailon keine bnzen ra an interoittent or blocking 
oscillator, 

The criterion fer a em cf an oscillator 
ewe forth by Hemn exploring © Nyquist diae 
grem wherein a pict of the vector retio of 6۱ to 
input modulatien fs vado. The byquist criverion is 
thus modified by هوول‎ so os te inéionte whether a per- 
tícular unstetle system (&n c@ellintor) Sse of lacke 
etabllity as to palf Batuletion, Ps use] in The 
Wyquist dtagann, if the locos of tho end point ef this 
vector encleses the point 1 ie tnrtrbidity ls indt- 
cated, Iostability im Uds p^ Mani Vat Ve et, 
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fenermto a 56175 modulated continous wve, Figure 1 
illustrates the tries of loci timt aro obtainmble core 
responding to stable, conditionally stable and unstable 
conditions, 

To obte in & locus much as Ss som in ۰ IH, 
the oselldator clrenit is cress snd connections are 
sewde pe shown In Pigere IV, The tort generstor supplies 
an auılltunde nodvlated mavo of low frequency end و‎ 1 
anplitude to the oscillator, This medwlation is trante 
mitted through the amplifier, the filter and the limiter 
to the test detector. The inrut mey be twn from the 
test ponere ser and the ovtrut from the tert datector, 
Theso are beth vectcr quantities &n^ their rrtios w112 
be a veoter, Tt ie tfe vector that is plotted te 
glve ۲ 16029 sueh so is shown یچس نا‎ 10 

fo lf ape wishes to non watnor û riven oscilla- 
tor te subjeot to intowrittnt cyeretion, it may be 
detorained. Purirermbre, 1f 2:017 exists څ‎ 51468 
(intermittent) osellletor one mr use this Pchewe to 
determine the re)lat!l1fty of thw @perttion heompe if 
the plot encirelee the 1 $ lo polat ly a 0 arm 
ión operation ar € Miecking oscillator صا‎ +8 
walle, if it eneirelam this point clonely, ۰01 
onera''!on 1s Gnliontod, 
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Tt shed to noted thet ite TS ted 
opek gie € bOcektng oscillator shytiemily ه2162‎ 
for test, t Aves not, thevefore, riwe speelfie موه‎ 
eign trfermation to one o sorts to Sastre” e Docking 
osctllator, A tort mither than 
a degton menıre, 


THE ۷۰۳۸ 0۶۰ ea 

4n osciiltter which, is operatine interaltteatly 
is 587262 a blociring obeilinter DGS uring the 
tice when no omcilietians ne taking place the for 
of plate current is "bloomed? uy the hich negative ۵ 
bing, 

This ghenesenon should net te eonfusol with an 
e > ii 
to &s "h'oehing^, In the latter ¿posanon the grid 
is drives sxirece y josttive, &nü "biceb!ng" tahes 
Place due to prid current reversa! cameo! by theraa) 
er secondar? o"iasion fro» the pril, This tyye of 
WoXsins is mer? مہا تھا‎ to tw tebe ND DY destroy 
it, 

The blocking cectlieter Ms mer هماج‎ in were 
iow ۰ uas astuce fassen m Sat ٤٤ is ù Mis 
tinotly ۵ ما ی‎ ۸۵۳۵ ٢ 80 6 کا‎ 
lase tion oscillator; ethers Of ño lo niga Parem ior: 











an Wine qa ٭‎ 

The last definition epponre to be sore accert- 
able heonuse 1t rofors to the thoory cf operetien of 
tho device and not to its use, This definition 18 
here taken ee being correct, It has bean riven Pres 
vioosly in the first pese of thin ۰ 

After defining tho bloeNing oselllator 1n this 
way, it sey be elassifiod as to its use or operation 
in a cirevit, For Instence, e ¿riven bvlochins 09- 
eillater my be exployed fn a circ it s» an 207289 
renemtor, Purtheracre, this definitian does not 
exclude either of the tres basic tyres of blocking 
oscillators: 1) tee aeltiple ewine (sel femi sed) 
blecking oseillator and, BI the single swing blocking 
oscillatar, 





TUE VITIA ATINS (CELPA PTLD) MLOCFIMO 08 


Definition 

The multiple swing Vlockias osctilator Le pot 
wouslly the device one her in sinds when prom ins of 
e Mocking oscillator, It eee fell within Yo Jae 
finition end tho eratara iton of It» anero tiom, Wien 
has already been allıman to, Ingionily follows مه‎ 
that of the norm] feediech opet} tater, 


elf if regadas Lino‏ مسافلاچله 

d riet rte‏ له داع 
Wë: e‏ ےھ —- := 
— 
RE tantae‏ 
E ie‏ 
am atyn wt E‏ ضر do mamo a eet tate al‏ 
ہد 4شسمغم سم ۸ اس هم روصم مس دس 
me Tn‏ سب HT ê mama r‏ لاح im‏ 


welt win inter سم راکسا شر‎ satt یں‎ 
et Pt ویج‎ N te 


© ووه 

















It fs culled tie -mltíiple swine bloching oncll- 
lator btecango the slate cormnt "must seine through 
severa] high froquency osciliations tmfore the bins 
om the grid poes far دبیم‎ mogetive to ext the tube 
off, It ip alec referred te se t^e se)f-puleing Mocks 
ing oselliater beemuss fts outrot i» a eoríos of pulses 
ef high frequency energy, tie relse rogurrence rete 
beine determined by emifecontained corsroente of the 
د د‎ Ne and Cpe ۱ 

In this oscillator intermittent eer tion, Mich 
me mtorsirable in te nerml fesdimer orclliator, 
is pursesely obtained by wine the wien of 3, and 
Cg £o larro that the oselllator esanot oscillate ccn- 
tiímously. By choosing the velues of Ry, and Cg the 
pulses of hish frequeney cnerey way be wide to occur 
at a desired rate. Thon «a "Malt" of Vo neral fools 
back cecillator ia converted into a casirshle fonction. 


Tor the ex-Jamtieon cf the oper lio of Uie ose 
otliater, meferesem is amis wade te Fimm IT. In 
4s feme, rone te wives of fy ant Cp aa having 
bean shenred from the revvicia veloor te noma 7. 
eorromponéing to & ‘enim’ sulce menrtemos frequency. 
The orem tion of Uz frotis) 1۴۳۳ und Let of 
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the i C eomhination in tho grið circuit is tie mamo 
es detailed sbovo for the norwel feedheck oscillator. 
The operation of tbo Rec, combination ip different, 
however, Two explamatlions of this netion are e Leen 
in the following ۰ 

Thon osellletions begin in the plete ۹ء‎ 
threugh feedback to the arid olreult, a ocsitiw vole 
tere is Maces oa the grid, The erid drum current, 
A DeC voltage drop is ۳۵۵94 nerors Ry and Cp is 
charged to this voltage, fineco Co receiver mom 
chersa from emch eyclo of feedbant veltace than it 
leses through R, during We cercle, f negi ive cinrme 
bagine to ncoomiloto on the grid ant the intensity of 
oscillation decresses, Cg meceives more مص يلاله‎ then 
enn leak amy diving onch ayele becaume the RgCg tiae 
constant is so high that Ce esmnol ۴۵۵ ۵ ۵۸ 4 
the arid thorefore steyn at a lerre neyatiw hiag | 
even thrarh the plete current, end henee tho feedteck, 
le Cocmeirg. 

Thus the regulating action of the @rid-leak cone 
Genser combination does not operate reilly enoush ond 
the oscillations die mut, Times the high native bins 
is reteined on the eri¢d until eer tiss es Cg 9ءء‎ 
throngh Re, oselilationa will not start me» io mti) 
Ce has Aincharend suffielont)y to milom the frid hine 









: un PF mawe, 
ب‎ TIT ENED 
UO تپ‎ 

wos OFAN MO Uu umi سد‎ vate ول‎ ger P 
fas ayer IMN Ae n pad مهو سے٣ ا‎ 
SAP rimum att موم ار‎ ach AÑ rl و میب‎ 
CERVERA q ورد وس مد‎ HEN AS A e Wed eret بن‎ 
لەو‎ tive نا‎ mb En Rn مه‎ e 








to ۲۳626 2 oncaph for the ۰۱۹۴ اد‎ action of the 
tube to start tro 9۵۰ ۰ 
The netion of the AgCg comb'net!ion ín :meducing 
tre dela regula tim, 6۱ که و6‎ Du „rin ie ۵ 
in Figure V, Pigure VI ۶۱۲۵۵ و‎ tn detei] the uiid 
un of the negative voltese on the grid rough the 
echarríne action of the kigh Ffreguener 09611381510 fand. 
beck from the plato to tro grid cirevit by the trenbe 
formor 1j ۰ 

The regulating setion in this oscillator my be 
expla inod la another way. This in with "eferonce to 
tbe conductenea of the plate cirevit, To follow this 
Se, Slee tees aes Or PAGA Y 
and VIII, In the 3486546105 to follow, g is the con. 
duetanee that. a gengrater wold soo If cmurled to 
seines 7ص‎ In Figure VIII tie solta 
curve Cf cenduetaros va am) lite rermwennts an Og 
ellintor in whieh the grid triam ie derendext upon the ` 
amplitude of the oscillations. Teint |! rerrewepts & 
saint cof oscillation since at thin va nt the "negative? 
resistance due to feedted: into the eria circuit emmecte 
ly equals the *-05'tive" rasisinme, Te cominetince 
ig then sero, Piriber+ore, meint fe è stable Ge 






gritas rolat on the anlid curve beceate 46 Coe Ame 
plitude incressawe tie eunluetäange chanzor, Sue to a 
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للم ےہر ہو1۸ دز‎ da! Rnefibut Uf 1 
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ehanre in aríl blas as 0explo inca for the normal food“ 
ter meiliator above, And مت‎ ame) itmde cf onetlintions 
la denreasod br tríig action tms retumias to point P, 
A si=tlar ex;len&t'an helds fer reibiced دنه‎ 
Stability About point ! tw iallonted by the tee armors 
drawn along the solid curve rointine tomm 7, 

Since the miticio mine blocking orcillator ia 
net 4 stable oselllatore-“ie, stable in the sense cf 
eontinumus hirh freqcueney peollietiong-—ult dans not 
follow the 20112 exrve; instead it follows such e 
curve <8 the j"ctta^ ono, With roferance to U is curvo 
point P is no logger a peint of stable oquilibriunm, 
Consider for exmaplo thet there ic s rien decronseo 
in the aerlitede of oscillations, There is nor very 
littie change Im arid bias, Gre to the delayed ree 
جتدی‎ ٤٤ہی‎ 2٥٤و‎ of R, end Cg, go that this ۵ 
۱ of orelllations esntimer, Il eantimus 
until relnt X is renched, et mic: tine congretíen in 
the tube ceases, At this roint, sinsg there la no 
Plow of ۵ current, « © ms As previcesly statal, 
wen Ce has disclareed saofficlentiy the grid agmin ale 
lows the tube to conduct, ‘The comfuctenee begins to 
۵۵ with Inero sad feedback And 29 seo es It 
apain resches Doirt Y epciilatione ere ini tiseted arf 
tim 6۳۳616 ۳۳۵ ۵ 
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It sieht ayrear at first that these im exp leanne 
tions of the regulating ection of Regie 4 
eerend nven finite chanmes in the murlitwia Of 08- 
cillations and In the grið bileg, Dow tasn, cne might 
ack, can Ue ineresse tn atplitece of Nist frecuency 
oscillations shown !n Figure VI between cointe 3 aná 
K be rscenelled with the nation net forth ty Pleure 
VIII? This enn bo reconciled es follows: peint J in 
Firare YI corresponds te poirt P in Pigura VIII as 
oscillations are inltisted, The eonducterce is moin 
negative, henee orcilletions mey Incresse elightiy, 
Py this very incromse in enalitude of 681228 51 8 
the erid scoulres a greeter narative bier whioh ۶ 
to 1 ۱91 the 1۳ ip a=piitude moments rily emi to 
fecressa the amelitude (ere: fier, ‘olmts F on Figure 
VI end Y on Pisure VITI correspon to tile esini of 
.تہ تد‎ aeelitude, Prem this maxiem value the 1 
{then is mute autek)r becek trough point ۲ on ۵ 
VII, which correesonós to point ! on Flewre VI, end 
tbe orciliatlions quickiy dle ۰ 

Some objection my bo me to Ihe pegeusctien thet 
finite emneer taba placer in the orn) itede of osellin- 
tione end Frid diss, Buch chiections my te weild fer 
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it is rrobntle thet it is net noesspar; ۵ 9 s 
finite chanre In en lite or «rid bine. Noverthe- 
less, a Secrente in wer’! tude cecresses the ۱۸ہی‎ Bias 
(refer to Figura ۷٧ to the riedt of point 1), A dife 
ferentie] chenre tn aw {tude ia net, Pewever, ACcom- 
penie? by a sudden finita raie cf deerwace ۶ ۵ 
bias, These objectiong celd doubtless tw answered 
in the exact mthemmtice) ennlyels very eaelly ty the 


passage to the lieit of ~ i. A Gs 
At ALE 2 
et. - BE 2 de 
AE > At dt 


in the qualitstivo @iecussion it Ie imnssinle to ssp- 
fore such an orerntion, مغ‎ the collections must stemi, 
it 186 no! uncommon to find in the Titers tare expleme- 
tions of pbonowena rive» qualitatively br ۵ ما‎ 
chances while wst"eestios1?7 there finite coantitios 
my be reglaeed with t^e rare exsot Gifferentiadl qu&n- 
tity. This linitatior ep te GRI iti Anal nip 
neeó not límit the wnderstanding ef tLe satuun] ocenr 
rentos as sat forth etove. 

The ne&rest nr7ro^e^» to en ertet osthew tica] 
anu)ysis cf the £bove ojemtion so fer redoosji ip 
that by wn Jer wi Vib amigas mi mS pedo for 


the rartic"Ter cirerit g oto in Figure ii amt is mot 
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modification, Ve foer ro into the mattor of aeri itto 
lüsiting, "népeiive" resistenes by feedteck, ent vario 
ation of the mwfors nf the stat 1th ehernret* in 
the Mee time constent, Ne writer an equation of the 
Riestti type and tolves it )جورع سط‎ (۶ ۳ 
partially prophlcnl method, The prarhien] portien is 
known ۶ the method of tnoclines, Fron thts work, 
sínce 1t le shown that ea waxicom stem y state amps 
2153586 is almays The same repáhrdles: of the shape eS 
tre evtrput mvefora, it con ronscauhlr be inferred 

leg ogeillator vou)f rasnín stent» rege "Glass of the 
leng oT the mies or the tise between clases, ¿leo 
from thie work it æy be roseible for syvewone to 8 
£ poínt of doparture for Gre enge !vtion? sm veis of 
the operstton of the mi ltiple swing blociior .)موه‎ 


Es ION 

The desten of much an oscillator "^y be carried 
cut in a wannor analogous to that for ihe porsel feod- 
beck oscillator, This design, it wi? be ۳۵۵۱ و‎ 
follows thet for a claes T ۳ ven MECH 4) thoweh 
an exmet zent of cirenit rer Leg ona be 2514 [aed 
an approximmtion ne close se derired my bw chtetned, 
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To omnta — Foz an oon Dito, 
illustrated in Figuro 1X, yields part of the nocosmry 
design information, Prom lt, one ray dotormino whether 
Woekine (or melf-golsütng) is art te tw moce, If 

ve escitotion Line and the "n, line do not 4 

contimmeus oseilletion is im-ossible. Tho tro liner 

amy ffeil to intersect becsusa of several manraons, ono 

of than being becsuso the príó Mas Imcecens too rrent, 
intersect and oseitlations mmin babe ricos witi] the 

grid ties separates the limes, tun repeating the cyele 
of pulsing, As oan be seen from etudying Pigure IX, 
thie interaittent operation ey be accentmted by de- 
ereasins tho excitation pretio or by decrenting Mos 
Im thig figure, 
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Having designed the ۵۵۰۱۱۵ ۶۲ 00 ۸ 
oremetion, one may than 954316 Ce ezciiigtotr aeccomling 
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to this design and check و1۶‎ (۹۵ ۲۲ 280 
method, rrevioz8ly referrol to in this ۰. 
(۳ ٴ'‎ 

The su}tirle swing Woe’ ing oscillator hes reon 
considermble ase ín electronic equimmant emnicyed b) 
the Armed Services of this eountry. It hao most often 
been used in radar and IFF equiprent as a selferii sed 
transmitter, In thig espacity it functions ag a hirh 
frequeney oscillator, n modulator end PAF penomtor 
combined giving forth periodic bursts of 8,۴, enemy. 

pes ته د ده د‎ € Be Re en 
ing oscilistor used as a "RF gerermtor, The clrcuí 
oscillates nt about 00 nepacrcles rer second nnd the 
PRP (alse Yeourrence Yrecuancy) in wrisbleo from about 
e eeng per secand in 8,00 erties rer secant. 

Other arpliomtione fer thir oscillator ero ¿te 
use af a Gdovodeletor ín superrepenere tive receivers 
end as an andio frequency todlater in eertein dio- 
sonde 1 . 

The use of the mitijle swing tloekinr oscillator, 
a1 though considerable, ig not nasriy po extensive as 
is the uso of the single swing blocking ceclilstor, 
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The uses of th pinrle swing biorkine oselllator 
will be deferred until Inter on in the roter efter its 
éegirn sod cperetion have bean semeidered, The wacom 
219006 thet tris ceetlintor MAS «ny nm verind uses 
will explain te the reater “hy it bmp been the suthjoct 
of eo much experimntel steady, It will explate, too, 
the reason for considering tie single swing Blocking 
oscilator in detail, Tot, “hile there things are exe 
sieinod, it say cowse hi^ tg est y en 0 
ua lysis of the operation of tiis iapertent device has 
never been wade, The question ue to w^; me an حا مه‎ 
nis Ins nat teen más £11] resin ungsnse*ored bit the 
answer #11) surely be indiceted in mrt wen the 
renter views the esorlazity of tw oper tions whieh 
wust be anelyzed, Thess operations bre considered 
gualitattwiy, with enthemetles Deine intecimend only 
efter simplifying seesueptions Dave bean awe, 
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The Single ing 0وہ زط‎ 62۵۱2۸۵ te ce ۵ 
beonuée the Fate crrrent eWimee threenh ml!» single 
positiva half عبت‎ tefare the erid Pine coos co fer 
naretive thet tee tebe ie est aff, 
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quu IS رت زود‎ op cun 

Dy verpa to Figure Tl aed ne eam Fens Dom 
in Frame 111 the follewiny brief wecommt cf the opere 
tion of the freo سید‎ ۱ blockina oscillator "Ar te 
followed, ‘Tonsizer te rei? vias to be at t^e cutof” 
Wine «nf roing dose nemtiem duo to dipscheree of tho 
چس رد سید‎ Plate current Ze inttinted sna ۵ ۵ 
filele Wilds uy abont L, tnéeine a voltaro in Le, 
THis voltars ie 'spregsed vrcn the sri through Cy ond 
the prid thereby ca idly becomes more cobitiívo. “hen 
ف99 0 میم‎ 
erid current flower ard a chance ie mecummin soð on the 
capacitor C, with the neprtive rolarity connected to 
the grid, After a tive the niate emrrent manches ent“ 
wretion; the magnetic Field stort 1, cwarsee to incrense 
@n@ n> voltage is imdueed in lo, Tit ns toltse ap- 
plie@ to ft the grid ts Jage pesitive ther itp previows 
valve and it therefore cecrenses the Jate current, 
This decreering eurrent threngh L4 changes tie palerity 
of the veltuge induced in tro prid ent ef Los Vis 
voltage now sterte switwine pr tiva, "ith this "pem. 
tive-<golme" voltage err lied to the prio tre plate 
exrsent te Surely recece?, In turn, the voidepe ins 
mend in by by the currant chamo throug: ty fe sharply 


reánced, This cumative action 0اا نہ0‎ witli) the 
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wel) beran4 cutoff, “Tato current‏ 7155 15 10م 
cas to flow and wil) net again flow until the tiae‏ 
mintelnod on the grid by Cy La reduced sufficiently,‏ 
by the discherpe of Cg through Ag, to allow the tube‏ 
to conduet,‏ 

Pron thia brief مومهم‎ of the operation one ts 
inelined to roger t^e rresrent cireiit nnd its onem- 
tion as an extension ~f tho =ulti:le ewing blocking 
oscillator whero the tns cipit demr'ns is "mito 
۱ 2 1 ۳ 1۳6۳۵۵۰۵ permitting fewer und fer redio- 
Srequoney eyclos to bo executed Girtne emch zulsa, 
Actually as will be seen later, the extent Lon me 
been marked so far thet tre rhonomena have toben on 
e nomewhat Jif erent chamceter, Purthervore, tha 
wn'Teform of the outst is qeite different free treet 
of the mitinio swing orcillator beesuse only ane 
"frequency? is involved, tat beine t™e pule@ recurs 
rence frequency. 

In view ef thase einer 1۴ ۱8۸ aroropriete to 
inquire into the emunen which produced then, ‘“eferre 
Ing beck to the above resumé of the operation it ta 
found that: a) the ofrevit eets as am oscillator 
even theywb the energy octet conpiata of eire, D 
it has feettack fram i, to Lg uet rs The ۸۵ 
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و‎ ¿TOCA S ride mw eio ab! novi 
, سه د نس بپ دم قم‎ ٣٧ 
و ادجو‎ an ap ged Ziepgit ed 8 deit سوا‎ 
VO وه‎ Ye چم اسو لو ونيد رونا‎ 
رہ ہیں سینسم ہے یىی بے تہ بد ( ہو سیا<دہجم‎ 





swing blocriag oscilintor does, e) 1t expleys ۵ 
leer end oonlenser cosbírstion for eriä bins, d) the 
erid is pericdieally @riven consi@erably >oritivs and 
then fr berond cert in n danner similar te that for 
the maltivle swing Plceking oncltllater except that the 
grid bias changer vora per pelea of plate current in 
this case, th those similarities existing, one is 
able to ein 26555435 5536© inetrht into the operation 
of the single ering blocking oscillator, pot, to exe 
nasin t^e change in operation in poing fron the cule 
tírlo sting hlooking oscillator to tte siwrie swing | 
blocking oscillator nná w*y the ovtout waveforns differ, 
other facts are required. 

in wreceeding fron te ۳۲۵ fecdtmeb cacilla- 
ter to the æ: tinle sring bicebing oseli lator n chenge 
in the values of Ny nnd Cy tock place und title otero 
of ve1ue$ occovnts extirely for the cħonpe in crora- 
tion in geting from the normal osellleter ta the mile 
tiple ering blocking eselllater, In the rresept tmn- 
sition, however, the change in operation ia not Aue 
entirely to changes in Un vlues of Ag and Lg. 
Rather, it ه1‎ sore de te the inerersed Induntanee of. 
tha feedback — — its ¿latritutel onameiteonee, 
end tre close empline of the ۱۸ ما‎ Lo the grid 05 <5 



























è 
— — 
a di Fa AMA rao 
em mane: . M cO aeu — 
IC tyr Lion geltend دو‎ afi kin apa ag سے‎ 
V^ بيذ‎ pair mm ip روس سیجو‎ 
لن يی چا‎ d taie وخ‎ ti نو‎ 
"Tir: Dum tt seg. ien. ai 7 
CM Mem em oar ل وی۶۱‎ 
| Vn Mh T mtn d menle ل دا‎ uge 
CR d <× erp همر‎ eb سن‎ 
سناصص ہز نہ سم ۸ہ ہی ق سح ورس‎ 
— WI Trin ai «o 
جج"‎ Adee om عه ذا‎ FT e د٣ یحو‎ EIE 
















through this treneformer, It 685410 now be nete! tt 
ino transformer ln Figure XI is an iron core transfor. 
er While tat of Piro II ts un air core transformer, 

Althooph it Ue Aiffiault to prove emlytior1ly 
that changing the values of R, ond Cp and changing 
the feedteet transformer from on air coro to An iron 
has substantiated tris faet, It ip to thero exporte 
mortally reverded frets that one suet turn if "proof" 
18 required, Fron these recorded data one ey, however, 
"proof", Ve is able te determine the effects of nll 
parte of the elrenit unen the sere of theo output 
waveforn end ts able, therefore, to piek وجوه‎ intellt- 
cently Uke type of tube, the transformer, and the mle 
wee of Rg ADA Cg to MTI specifie depim requiro- 
nents, Jn sddition, tbe fime) gape in t^e Rnewieges 
of tte operation of the pingle eming blecbing csc! lla-e 
tor are filled, 


09221122 290: ش لت لا‎ (CURLITATIVE) ADAL YATE CF 0721312271 
Pofore musertine te information and theory besed 
upon experinent another theoretion) exnlamtion of the 
operation of te siia "m ome ij inter v12] 
ba given, in this explanation more 0845138 are braucht 
out and, 9 artilean, tie feeileock م۱۵۵۱‎ 4 7 
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تیگ 0 0 6 سر وپ نج ید مز its iron core,‏ 

in some detail, Cortain asmurtione Ara invelved, Mw 
validity of these sseunptione willl bo 10۵0۵ —en—— 
the expla tion, 

Refer ta Pigure Il, end mike the folloring ars 
sumptions: a) thet the voltage on the erid condenser 
reming esrertially constant during that »o^'ion of 
the eyele of cperetion represented between petnts A 
and D on Figure XIII, b) tet the tmens former Ll, is 
an idea) transformer with no lenkare irduetanca or 
5605+ end e) that the effects of interelectrode 
eayacity are nartipible, 

consider timt the condenser voltase bas mine 
tained the tube eut off and docrenpos so Wat current 
starts to flow, & voltage, ip, thex aprerrs seront 
ly and in tum m voltaso, Pip R, , is ean? to thw cmd 
elrenit £n & direct!on tenféing to ineraose the 71a e 
current ٨۰. — — 


1) Cog = [Rs + ہے سے‎ ae 4 0 Ru tp 


18 te rlate current 


[ is the current in the prif loop cone 
۵ءء 2 سای‎ Rg 


D te the trwaeforeer mtio 
An in the riate ۵ 





— ې موس‎ A رواموم دې‎ mot t pem ot 
EL PT 
eg d hes R 
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Ki e وگ‎ + C, end C; are ae shown in Figure Ias 
Aprroxzimmtely, 


0 Cog = وكا‎ +0 Re lp 


5) Cog = — bp 


A point is eventually reached where e charre tn grid 
ve} tare is vore than envrprensated fer be a cheanee in 
the voltaza across lg. Thin ean be «as by diffovent- 
fating equation 8), 


4) de EE _ de R de 

T R Fw 
moro 
8) — — 55 “Ad 
A180, 
6) سے‎ = Sis = œ d'Be 

"۶" ہہ 

eg, fron 6) 


Ww du - هه‎ 
e y 


Equwating 7) enà 4) 


e, - + دوم‎ Rp dy 





Ar 
TAM 


مر هد و پ o) des.‏ 

qt — RG(I1-8e9« Mg) 
Iquatíon 9) g*ows ti«t the chance of grid voltnre 
during the tise when no plate current flows, the con. 
ition pemtuloted at te ber oning of this — 
ls in a direction opposite to t^et of the erid voltage 
1tgelf, In the absence of plate current, 
10) ( 9» = 
end then 


11) de E 29. 5 

dt Rg Ca 

Thus, if the Fo? tarê es ip neertive, the mta 
of cimngo, de, is positive ami the veltexe an the pri? 
is tms گے‎ 21688 12۲ Lee, “Ae te erid veltere poes 
less negative ani plate current starts to ‘lor, the 
vorm P Im Kp Le no longer rere mt teles on a finite 
value and partially onneals tta over term, From this 
theory Së tends te become infirite ar the two 
tense in the denminstur of 9) مه دم‎ ecu ty. Ante 
wally په‎ never 6۳۳۵ وهاه‎ tnfirity omrne of the 
interelectrode enrecitanoo, It Aces, however, become 


vorr Irge »ni ex-1ains wr te erid voltase 76 
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violentip ;oritive, “roeneding sow with the EXAM = 
tion of the opemntion reference is sede to Pimwe XITI, 
whorain the peth of the oporating point la gramm on a 
plot of €, vs Cp . The drop in prid biss prior to 
conduction of the tubo tubos rines مہ مهوم‎ ٤ی‎ A und 
B. Since no niate eurrent Zieser until point P is reach“ 
el the mih up to this voint ir vertical, An cunüuet- 
fan begins to plate voltage begins to Crop, Mis is 
Shown hy the curutore betmeen rointe » um C, As the 
quantity €/— P gm Ri ), mart of the doneninetor of 
9) roes to zero smi ten swings negative te oporatinga 
roint «oves isstantaneoosly tower pofnt D along pb lino 
whoa slope is "+ . The tine correa onás to the 
operating path of the normal foedbeol ogoillantor, Tven 
theugh the mapitrios tton, Q9... RL Grops below unity 
&esin, te opermiinp col6t vroceañp to rotat F where 
the following lo&i-limse confítlon im metiíefieó: 


18) Ess = Cp Ru س ود‎ + Ep 


In this 62 ٥۷ Cp is te piese volteew at which = 


18) می‎ e Es — £as — C 
1 حت حف‎ 
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2 a e سب‎ Di JA = gad ۵ 
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e‏ دي 5 سے 4۲ ای 
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"ith the prit rertoly mactins Ce highly pesttive 
wsze ct paint D, grid voltepe ¿roya partiy to faro, 
rotnt P, The vibe onrep io conduot and the sherr do- 
eresse in the ats cerrent mpifly Iriver the nato 
velge kerd aad, by feedtech frum ly to Ip, 8 
the grid volwes dorê well peat c«toff, The operat- 
ing oint noves qo!evly back to >01nt A (long the line 
FA wtth & ۵ =ý ۰ To condenner Ce 110817 lores 
ita cuango nmn throarh Ne, the rid becencs sore 
pesitivo and the ecele ropes te, 

he Tor the milälty of tie 9 9 
it hes been sean thet the interslecirodo anmeitr cano 
not be neglected amtirly Sor then an Infinity mesılts 
in equation 9), Tris arsusption is therefore زي‎ 
over erly € limited portion of the ercle, The «emilio 
tion mê tbe va tage Cc, rez ins mbetantín?1ly eon- 
Gtant cover thet portion of the cyele betrmean polmts 4 
and D omy be closely anrrexiosted if Cy, 19 wry much 
greater then the interelectrode enreeltemen amd Lf Ly 
ig aprrosehes &n idem] traneformer. Ce is namaliy 
vory Marne compared to the tnterelectende osracity 
bet the ides) trancformer can only be a=- curi ies, 
Cbviously Cc, onnnot netumliy te conetmit for, tf it 
were equation 7) world go to Moro MAS the creole wold 
hot repeat, 









alte ہکم‎ OôEôöE Te مسح ےوو ذاہ 1 رود‎ 
— t AD an M! یت مہو سب‎ af me 1 kee 
EA ze وو سو‎ 


end ura دا الما اوماانسهو و سی لہ دہ‎ Sat 
ون‎ 1) qe ماما سه لود سا وستانس‎ 
Bin wine za Nas وم حسییم ۱۷ سا وا غور وسو‎ 
مسر‎ thy 


Even in this overn ia lifted mittemticorl trante 
sent Aifflauwltiop apesar, In Pe ambet 1م صمااه‎ 
aralysis further Cifficilties wold be encountered, 
Oertoin $1ffitcultíos ving to do with non )ínonritias 
involved in relazstior oscillators 6-0 covered in 
Eincrsky's book, Many of the 1iffienltios ro'uted out 
tr "linerskxy evidently early directis to te sinele 
ering hlocking oscillator althousd this oseiilster is 
nct specifically snalypzed by Ninorsky, Jo cenpral 
mies of procedure are ret fort) by "tporsky on how 
tho emet anslysi¢e of the ingle swing blocking cre 
ciliator say be eneried ont, 1t aceras toet writing 
&n equation of the van der Pol tyoe and ealving it 
by the isoclíne method has the most ۳۵۵۲ ۵ ( at any 
rate, it would be a starting ro nt, Portemtely, howe 
ever, nn exact matheesticn] analysis is not reget red 
because of the exomsricente work that ter heen dene 
em the theory developed to ax latín t*1s oxrorinental 
work, 





TTVSS CF RINE ۳۳۲۷۵5 BLOCKING ھت‎ 8 

It wil} be noted in the above deserirtion of the 
opemtion that the action telling 21000 repeated itself. 
Tinau conduction of tds tuhe Ws aktom tially amt off 
ani on by Tes nrsocibptod efvestt, withort tbe apri icetion 
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Da mo Carmo yr HE یا یہ‎ ei arà 
NALE IM اقع ووس سه جاهو اګ دو‎ ei = ben 


of an 6+ trigger pulse, Ta oe ta WEBER: 
ing oneiliater ir 067768 هه‎ nstatle bloc» ins oscíllator, 
It 18 wore cowmanly referned to Bs the free rüunniag 
hloekinr oncílintovr, Joh &n ose!ll&tor "ny rave a 
sual] veltare aprlied to the prid of the tre so thet 
the tube Le meo to conduet en instant before it ۵ 
rermilr conduct; the device is then onlle@ 4 nynolie 
ronised astable bicering oselliater, If tho cctton 
in sich a atreuit as Micwre XI dees not report itself 
becauan the grid is winta inod at a Dine beyond eut 
off, ty fine hies, an externa? trierer palee miet bo 
erriled to drive the tube into conduction; it is then 
eniled û ucnerteble W'oe"inr oscíl)ator, It lg more 
owmmonly eslied a driven bloe’ing osetlleator, Thos 
running (asteble) blocking oscillator en’ this wil) 
eontinue becevse It Le the most gene) of the three 
tries referred to above, 


STRIeMA TAA TIC. ۳۳ہ‎ Gr 097۶۱٣ ۳١٣ 2۸۷۳۴ CANON 67٣ 
Turning now to the thoory of operation "sen upon 

observation of the otet evim, ie nasion of the 

frea ruming Mocking oscillator 1 ۸۸ہ‎ into 

ima separate hut contiraois Qu) ety ۳0 ein 

is gelitative and sonia tinatio.1 in ster end 
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MET دہ وم ہو‎ zl meng frm if "d a dd 
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ët: e amaca یھ‎ A pang 

lam ami m 3A lel ‘Omed ami mo Gee eplindt lamp wi 









t^e section tering (deso fering: a) riso of the‏ فو دودمم 
mine, b) the top cf tm rules, ei Mell of t^e peles‏ 
or tail of the pulse, Certain antomptions ond APproxi=‏ 
presented, one in able to obtain quantitutive inform.‏ 
tion en eise it paemaeters mot avellahle in ether‏ 
analyse, |‏ 

Consider tha sst^Able hlocking osroillntor of Figure 
in -l einee the iot end of Lo is comected to the arid 
while the fot and cf i; Ls comeecte! be the power sauren; 
Um dot evfers, es uns], to the and of Le that te 
positive when the dot ani of iy 14 مه‎ 

In orter that lineer Aifferantial eqmtions wy 
Be written anf trate sólatian obtetra! br the lalo 
ts—nefora opertiepal method, tho rlate runintanae, 
n, y BOR the amit ian tion Motor, ye » oF the tate 
YOI te considered constant fering the mart of tie 
Ihe Ring of we OUlBecz RA A, Tt the nfi el. 
Dest tane rte fallioming ان‎ frias ^ 1e an 
۳۳۵6۲ a) Ust A, in suro; Y) Oat tha effect of tauro — 
inimetapes La necli¢imMe preparo te Y, 0) tel C te em 
ead d) tet Cha inte "24 )مه‎ Cop Of the 
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tube ip merdiriddo, Tim tese nemmrtions tbe equi- 
Volant ofrevit of Pleyre BI ie given in Pleure XIV, 

Tn this fieure Cy te the affective distriteted »ما هعممه‎ 
tenen of Mw trmneformwr and Ze ia the bine vol tare 
witch is given by 

me £2 = Ete + € 

where Eq, in tbe cutoff bias and € is & wnishingly 
11 positivo vo2 9۰ evfficient tn magnitude, howe 
ever, to initiate rageneration. Yow let 

ام - 6 | - ,و۵ )1$ 

and the equivelent cirestt of Pirure KIY =y be forter 
Simplified te that ef Furore XV, Applying Tirchherf's 
voltnroclas to Fluo XV, write 


136) ۱ refed = 405, +E 
Cp 
(23) 


Deine the standerd notation of Oerdrer eri Marmas whero 


17) 7 £ T(S) ano [feria > Eg, (5) 


anê noting thet the inttin2 veltnso op 25 is zoro, the 
Laplace tmnsfora of 16) ts 


if) انا‎ = G 3 
[^ e الا‎ di Eg (0 چب‎ 
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From the firare it in seen that 
- -| 3 

19) C, (t) Ef: d 

so that 

a) £s, (5) 7G 


and 
£1) je €5, 6) = MP 
Ea 5 


Subetitutine 21) into the rirbt side of 12) 
22) L لر لل سو‎ hes) = sels) FI 
Cp 5 Co [3 9 


Solving for TCs) 


T £ 
AAT RP 


Ichstitstine 72 ری‎ from 23) into 20) 


23) MB) - 





n4) E, (5) = = —& = 
Gs 4 مر‎ [s+ -4 ] 
oS 5] 8 شا + و ]66۵ (د-)-ح+‎ 

Since 1% bhas taoen Armee tat ta ie resis binen 


le sero the obëne in rote mera i in Wr: 





> قح‎ bi eir miris Al ts اوک وت‎ 


or 

PC) E e) =Z -M Eg (s) 

go that 

£7) Ls (S) = Zu iu. 





Now taking the !nversro Laplace tomnsfors of 77); 
PY 
Co R 

20) Colt) = — 4X € cu. 
MEGA A 


In MI) if 1 >/ the exorential term ie positivo ang 
rerenem tion teres “Ince 1 [23 * Esc sw it 8 
hore exemeed tet when te tut altre, -C 8 
this ense, ie agel to ZL, y u demos Jose than 
+/ und regener&iion stem, Pertiwr, if it 20 ۸۱0۴ 
tint Mets Tie risa لسا 8 عع غ2‎ u ۵ maxddon- 
ly becosé loss than; / &t tho instant Cy, > ¡Cm a 
This necoatitatos 6 odifiont!cn of ۳ 0) Vent 





6۱991 the instant Cy ressod ۵ miro roing poris 
tive becauge of De Nos ef rfi conet, Fir edie 
fioat’on can Wwe Mas ril rma; bacakan nf tre ۳ 
assuept/ons twt ewuse |O, |- Z;,"* ۱۳۵ ٩900۱ ۵ 
PA in 80 ac lowe مه‎ Ca > O 
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A ۵ ۳ وود الا 20 و‎ With remaré to tha 
۵ ۲۲۶۵ mino of u wiring the Oto rive would dot 
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Wis 2 er]‏ 
or in © positivo grid voitasa at which 4 Begins‏ 
to chanre abruptiy Prop grenter team + / tos value leer‏ 
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than, |, Uven thia voro acour*$to aescert!on, &$ 

Sinple ès $t &cpeeog, introluces ser esmplícatlon that 

@ linear solution in prwmlytical form is Aiffíicilt to 
obtain, ۱ 
Sana lls-caMitign A, To intraduco tho effocts of ir 
Ux leche مه کی‎ consider tte 1 ۱0۸ círenit 
shown ûn Fumo KI, Per miie firuare, te laplaco موه‎ 
fora of TireMerffte voltaee e@eation is 
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The inverse lerince transfers of 25) is 
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By the ueo of $6) the invorso larlace transfer of 
34) is, 
97) C4 (t) = 
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Eow if A >| Wie first exrenentio] ters in 27) has e 
vconitive ex^onent Bend resensvnt!en occovs., کا‎ use 


of the hrrertolic fonctlong VT) may be rewritten 
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The outret of the ranerntor is elven ty 30) unti? 
[x E Est „ten It ig 9۵۷00 tat 4 ۷ nul? e- 
comas lops than + / and ٧ levels off &t te tor of 


the “ulse, 
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then in equation 32) 
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and equetion 50) my be written 
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In thie svectal oppe 44) riwer Ge pit oi the gen- 

erator (wring the riso of tbe ۵۰ 

Goma JI, Now to sty the cirostt im Pigase XI when 

C ig net equal te zero موم‎ " ip pa lero tat ite affect 

Lë negligible compared to thet of 2, In thin conse, the 

effect of 1p هده لد نتا‎ Thoso 06 ai) tmeloded in 

the eculwelent cLreutt of Freie XVII, 
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۲۳۳۲۰ لے )سر‎ u WER in x eni/cr y šine 
£ Co Ai 
e is م1٥ چم‎ becores nara tivo «hen WW 


ir written. Tlearly a rosttive ox ment i8 obt&ined 
from t^ip portion of x in 48) if, 


38 L 4 | سو‎ < o 
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cr 
9 a > هم‎ +! 


inen the effect of ^, is ming corsilored; lo, Rp Ho 


p 
9) Celt) = (4)روء سر‎ + C(t) Ay 
and 
گا‎ El) = ai.) FE يړ‎ 

Referring to 46) w ich, 1119 47), mmr De rearranced 
in & mAnner eilsi)JbrP te 7) ant Lo 47) زان( فا‎ imiss 


Sora of 50) turas Yes "orm 


"3) Er(S) = —— 4 A Bo o 
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me a, > As 
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and 4. et ganá A ere given ty 49) 


Tho invarce Iarlnco tranefor of B) ig 
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To pocinili 50505 of "Uds comer) sortien foy 
Deag III are of interest. 

Rii. Î. ‘Te tie constant - is determined 
rrimárily ty Cy ard Ap » Tan ommation 41) la reeritten 
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The inverse ÎB moe — ef 625) ts 
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em Cc (6) - هگ‎ ) ۱-6 ( + ۵, > 
Usine 62) ano the vol«soc p!ven by 61) 

Ale + = 2) 
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Equation 63) ls an expression for tho voltaro during 
the rise of the mise rien the time constant is deter- 
mined primarily hy A, and Cp , Referring to the exe 
ponential term, the در ہت‎ +) wat be ne} 
£»tíve for receneration, Thies tem con be neretive 
eny M Le کے‎ (or 4> 2 +! ), The emount 
that tra quanttty A wil) Aiífüfepr free tha limita 
ing wise ^ is — ty tie value of Cy (x fa 
agcumeéd to be roirtive’) constant over the portion of 
the evele under consilamtion), Te rndust of Le 
neges tivo cuwAntity Er + 2% 6:۷۵ - gives the rositive 
expenent recilrec fer و ےد‎ T>e agni: wde of 
this rrofuet derends u-On tro vie, af ^, and Ce prio- 
arily sinco the menide of (L r Ze) derends upon Tp; 


the value of C enters &* & ?teitine factor, 
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Soplition Iz, The time constant a is اكه هن‎ 
pelmrtiy by يخ‎ end Cp. In this case 
64) a= -yY 
ent equation 55) وهو‎ 


68) Cale) : -a (4. - fe Goth VE) + tinh Pt 

in Gun ui vene مهوم مس کو رہ ہی‎ 
_% are set oquel te rero so that 64) 18 gatisfiod, 
ALL 


ei Col ei ap JI ae 44 
Weg -1) -Cp #4 Co 


— رس‎ de 2 e) 


"ith the time constant < JS ta rye nezî ës bag ei Le 
by the factors indicsetes in camiiticn rr, aneve, t 
Fine DF the mlgo la zivoan by cauntion 66), 
Ae 705 of the use, “Lith the rine cf Ge pulso 
eonsleted the behavier of tho circuit in mor ۱ زوا‎ 
for the tor of the ie, Thin if the serine ef tige 
in which the top of the mulse bs reletively Slot, It 
will be rewelie® 20166 مر‎ ib seemed te سا‎ peior 
then + | us long De the 504 5د‎ of tim Gotpet isa ine 
than /,, ۵ Cg 20. Ag soon an te mgni tuco of 
the eutput remehen Z,,, 1 in mamma to ۵۵ مهم‎ 
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Manr s Ier! » Memever, im pre? to م۱١ ادېء‎ 
ta Eep EBEL Ca = o نو‎ an eqrivalent eireuit 
lo mie for Figure XI; this oquive lent cirevit is mom 
im Figure XVITI, Once amein, sinplifring cemerptions 
are wee, 

There Gervertions ere: a) tt thw initial vols 
tape on €, Wich me L., 5t the berinning of tbe vire, 
سا‎ ott?) £.,, D) thet the inttin? curment im ty 18 
negligible, e) tet the effect of li, my bo reriectod, 
“ith theee assumptions two concitions may be considered, 

Some I, € is so lange thet the pulse le tenmi- 
ated by 1, above. Necleeting the airrent through Ag 
a cingle RI ceirenit reeults and 

^ 
mM Cd) = -Ew مش‎ 

Since there ie noe appreciable voltare developed 

ecross C, 

n Fe & Eco 

and 

69 -ej =C — Ec, 

Now when Cg = o 4 from €8) 

e “he,‏ ص 

and .ر‎ once mero 69588 — + / 00 ۳ tion 
Amin takes nisce; thie time however, eviting Ue tube 
eff, 





fe theo ene may "ite, gie 07) má TT) 
- Ae Y 
enn / £cl ri.” 
where 7, lo de miro pde Mumia thet thio 
milee tnmastorzor > UP It oan بح دہ مصەمہ‎ for 7 
Peomupe of the pisvlifrins nempsorttoms rado Ce 
acta ps width weg) Be lope tien iodine tan h? TE). 
Samil. L, Am Kamm; Alm ment of Sy te mo 
glicttie wm ¢,>0o anû € te so ww? Dei fue تاو‎ 
ef the pilio Le deterctine! ty C, Dep Bi: meih, k 
asi B larre entust to mer the initia Yoltage wine 
ok the beecimnine of Qe to of Cw sU Eco. 
“ib جنة‎ getten elosed in .ص۳‎ 1 


73) Eg (t) = | Esa Mil d Ag 


Ap 9 
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So than Cg +o ant e mr amd) eureeet riss in ہے‎ 
1s mifffe'!ent to ۵ Cg =o Gem tor مدنا مد‎ 0 
mise, 

The Gaxiqur He duretior in this am im given 
a^7romi"etely. 
"D ^?.- ( ^p * ^4) C. 
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nil sf the Pilas. The behavior of the 8٤‏ ماد 
Guriag trip time wey ba considered in two parts., The‏ 
equivalent circuit 10 as stown in Pisure XIX, The‏ 
first part of this notion involves thet portion cf the‏ 
Feo whore the rid voltege proceeds to fie mxtmm‏ 
pmp tivo mios from ite initial mine of Lcos Tt‏ 
is Mere assume! thet C is finite and hence thet the‏ 
puse sctually hee a flot top and ver little oeellla-‏ 
tion on the tall, Tho vartation of Ce depends during‏ 
this tine trun the cireuit parameters shom in 8‏ 
IX as well as the initial charge on Ey and the initial‏ 
current in Ly. Tt shold be note? that the cireit‏ 
has proceeded to recenemte to enteff fron the reint‏ 
at the end of the top of the pulse where Cg = ٥ e‏ 
That is, at the ovtwet of the first part of the final‏ 
sees‏ وٹ action‏ 

While the vwriatton op C, Gld bo detersined by 
writing the equation for the first pert of te rimar 
anim, this Werintion ie of small interest cocpared 
to tet of C. during the secon! pert of thin final 
action, This second part of the avtion tmrolves tye 
ب كه موجهل هذه‎ theoneh R, From its win مہم‎ C) is 
at ite mximas negative velo te its win wen ©; = Loos 
if the veltare neross C at Ge beginning of thin pert of 
the fired action is denote? wy Vos Lote mins 7 








i ۳٣ ۱ ۱ + | 
8 D "سے سے‎ 1 H 

ہیس ورو ند مې مه بیع یہ شوه gtt‏ | 
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ed do cel جو‎ AS malade وم ٭ ا یو‎ wt m 
"` in mtv mace Ain FE mande tins 
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مت ممممسو »د مسمیوس ہم ویر MD A‏ بل 
وو می وو وسم کم ده عم جع تد حم حه د 
We Pe«ren sm Pa QUT Fac‏ و یم We Tam‏ نل مد 
eet z 3 nal fs‏ 

- ںی نت 33 TA‏ 
cdi Th Zum TED mar et emen t rim‏ نس 
مش شاه وجوورم در ود سی rn Dumas‏ 
و وږل وه د وم رس —— Tan ande‏ 
داص چیه Geom‏ وھ wie‏ مات کات ناه 
روم یو وړ ve Î Gov‏ جے مرا SÉ € mm‏ 
مو امد اانا سورج جيه د sl‏ مه emd = mdr‏ 
"a Db green mm st E‏ — فاس د uu‏ ود Vo‏ 
مسن دۍ امو نو امد © کی Se ffe 0٧‏ 


baing nbost -0,8 to -0,8 fc, thon the voltage 
ecross C et ary timo thereafter until conductian again 
starts in riven by 


75 Cc Tc IN -EN® 


and 

76) و6‎ awd së ۵ 

Equation 75) is the erüinerr trre of MC 1۵۵۲۵ equas 
tion and Te timo of 616706 ود‎ omn be enntrolled by the 
voluee of R and C, This shows mathermptionliy thet the 
tiso interval between pulses Le determined hy the RgCg 
time eonstant as ber provionely teen ascarted qualites- 
tively. In "o eawe diseussed above where the pu’ se 
@uretion is erimarily determined ty Ce (tho ton of the 
pise Casell) it is now aromrent thet the pulse recur- 
renee frequency Ls dete mined lanpely by the wines of 
Rg and Ce, Sines the time interval totreen milange is 
always Gapendent upen Ag and Cg and in this mse the 
Garation of the mise, ne wil, derenle lerrely upon Cp. 
This has neglected thes time of rise an’ tim af 11 of 
the prlee. There is the oondition vroce the tine of 
Piss---sonjition I daso ITI, Mae ef Milne--<ts sore 
dopangent upon Cg than eny spweific eleunit ^re وت‎ 
but aven then tre effect ef Cg ig Binor oni to Um 
effect af Cn Leiner eserifimlly to Ve exc ormmtial 
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tera of 060665655 (37, In amy care, Ye tine of ۵ 
am Tall of the "lee are sm11 compare? to t^e time 
ef the pulse plus the tise interval between mises. 

The implication bere le not that the tion of rise 
and time of fn12 eamnot be lange but thet, tn pmetice, 
they are not usually large, That Is, cireutt parameters 
are wand which sako tde mse rise and fl) emrply. 
۸ brief look at the equations representing the behavior 
of the cirenit during rise of the ۰:۵ 11 ٩ 
Vat in awrr ceso the so transformar le involved. 
In some entes Cp, 00 
former, aprearp withovt 1,4 in pone cares both appear, 
Likewise, @ brief reference to the portion devoted te 
the teil of thea Aleme wil} show thet the treacsformer 
faraneters sre involved in twe the inrtentanwous 6 
veltage writes After tha prise itself نگ‎ terrimted, 
Purthorzore, the traneformer summters are involved 
not only in the rise and fell cf tm min» Wit in ite 
@nrstion (rofer te equation 07), This, it is borne oct 
that t^e cpemtion of the minme swine tloo*ing ontíle 
later, es it differs fron the mitirde ering Mocking 
evelliatar, depende to a rest extent aren tw iren 
cora transfoermor aná to sree nrtent mon the wiues of 
Ry ent Coe 





سم انه o vo QUAS Fm‏ می وس دح min‏ 
وم ورز e Te‏ سم مس — — — 
— — —— — — — — 
یي پور اسوام — ےیور NE‏ 
هوی مه مد e 10 E2 al la wend‏ 
ھی ومر ده پو سو عفص رس جص Tra MAA‏ مص 
“ase‏ 
fe‏ ودغه Pret‏ اال AXI D‏ اې واه په 
و ud o‏ — — ٢٨م‏ حمسوصسسس رر — 
ے مم حدم ہے یوو —— — یم — 
— — مس جی — — — — 
Lame‏ 9 یو ہے ہف ہے صانم صا رر 
adt rein Oe A Y Dar a‏ — — — 



























سو ہب ہے | ات معز ۱ ۷۰ نا له BÍ) 59 am‏ 





wera ہے‎ ۱۷۹ tium ان‎ —ñif 
Tms uad vod بے ہے سسمد اس فا ا صلفیہ‎ 
RENI 
LIAE SA mmm 
ای ۵ ساسم هد‎ Erste مس مساهسره سنا اف مس‎ 


— 





the ostlre ۱ ۵ tho pingle‏ 0ی 
swing Vlookíng oseíllator the quectían of tute selee-‏ 
tion and desimble tube characteristics tae lerrely‏ 
teen ignored, It ws hoan tacitly ecremed thet mich‏ 
a tube im ennloyed in the cirevits deecrihed thet will‏ 
allow t^e cirenits to opem‘e os indicated, It is‏ 
feoertant to note that a tricde ia imdiontes in the‏ 
cirevit dinsm= for triodes are weed 55 nany nrrlioa-‏ 
tims. 7t is t^e aig of the next section of this paper‏ 
to discuss not only the denian considemtions of t^e‏ 
polse trensforner and the AC, oosbinstion but the tube‏ 
requiroennts as well, “inoa the outoyt wewefor depends‏ 
unen 4)1 of these,‏ 


Ds TE 0212571080 YOR -ULECTIUN oF CIACUTT ص7‎ 


2r Duat Damlaan. In Feneral 1t can wo sald that 
quency rerconse suffloient to give the desired output 
waveform, The rates of rise and fell of Ow else are 
deternined by its bigh frequerey response And the pulse 
duration by ite low frequendy response, efarenco to 
@qantion 44) Allustrates tiet posa Pige deeras upon 
ما ال‎ um it un be shown that mise fal! depends 
upon Ip and Cp. While the share of the ۱۳۱6 15 9 
rnm te be dependent cron thove mrameterrt of the pulse 
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PI Saz gii pi zul? enter 1) (46 molta» 
deme CUR anim, dM ams d ee 2 
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شم تنم‎ Ae ہس جخ و۳‎ cs ls gef 











Ürmneformepb, 06 ve]? Os the Ather ciresit ammetere 
ant to tute, 11 18 aperoyrista to nah hoe ona wld 
Libo to eve وهم هوه‎ shane the polso. In 
ober voris; "mt contiitvtes the ortitem (19950 gës 
For any specific crotlem st band thie emgtiee ۵ 
be shewared coreteels tot fer the ronerel ¿robles the 
answer wel Ye controvernial, in ponere] u raon 71130 
Pape is a cam ronioc anong birh rate of wire, low 
overshoot, small @roor cof the top of the mieso, “ich 
rete of fall and lew tecktswing voltage on the tell of 
the palse., Along with rrodacine t food miles shape 
the transformer shoold effect the جصھ؛ ععہ‎ tmrefer of 
energy between plete ond grid cirentts, Por a given 
7 "m eration, Am? Ry tt hos been foam tat 
meinen ۵ مرج"‎ twnefor ad pood تج‎ ۸ sinne res1t ۰ 


de 
ES BB 0 ی‎ 
7 بي‎ E Va =Kg or £ kul = 1 Co Ve 
7  - 0 OR Tm == ات‎ Ca 2 ۸ = Pept 


| Be ds EP dl NR. ue = 
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e sinimas, where 
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lg te chasmoctenientio Jer of مه هم‎ 
wip? Ine 


18 the lend inredance (a roeistence) 

Ls the loaknen inductance 

ig the distributed onracity (effective) 

ls tre orinsry inductaues 

is the affective sunt Inductance (primary) 

is the effective sicnt epirtance (prier) 

ie the current throug’: the lowed 

ig the veltees across the loa 

The asien o” tbo vrse «جوپ-م۶ ووس‎ 1١ 4 
with a View to apsrusien! ier the ectise design, mither | 
Ven achtovins 1t amnotl;, The omet sethad of epproact, 
whareln c anf Q sro expr*eesbü no functions of the 
number of turns, voltage on the birb voltase winding, 
wire 4í&moter, ete., anf$ (- + 6( عمى‎ 18 mado & mint, 
yiolds ertizma design bot tbe solution of a Righ decree 
alsobreie oequntion 18 required, Mather than co through 
this Isborione proceas, om my uso te criteria of Ta) 
end bien cometrmints uren the dentign and then mike an 
estimate mse veo ommrienee 0 recorto® experísental 
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د ا م جات وک 9+ هات ٠‏ شور 
عله سنہ Vue‏ سب ' ہ سر ھ — 
سأيت کب ہی لا O‏ 
کسوب له حوس رنود لم bahn‏ ولاس حسم Zë? mp‏ 
diis‏ د A ۳١‏ سن Ier mm‏ 
ias‏ جو || 


واا سټتنه : a‏ 
ولب دص ټم Zt Dum‏ 




















Anta ae to the optima flax tensity, mbor of turns 
or the come vim, The remiitent transformer vil) 
then murely netinfy TW) aml b>) and say satisfy 77e) 
bet it need not, If it doen not cone mar eh مغ‎ 
catiafying (ج77‎ to give setisfmetory performance, then 
a new omtimete of flux deneity, masher of turns, or 
core volume sust be safe and amain (a +6 ) opt either 
mnencsured or celeuleted, This proceso is continued 
until the desien is fond which satisfies, by حهحم 5 هف‎ 
sent as well n5 by ealewtation, 77a), t), end ei and 
which erematon s&tisfoctorilys tn the Ííntonfed ei reit, 

To carry ont tre ahove mentioned recedure, Fuprone 
trat e trensformer with sirrcie loyer windings for pri- 
cary and wocondery is to bo Poushti them, 


ag) hh. = — :دا _۔‎ ond 
7/2 E 

۳:9 سب رز چو = KA Lp‏ 

where 


84) UL is the seen perimeter of the 0011 
C te the éleleetic cenetant of imation 


ص 
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2 a taama nian htm 
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cba. el ween PAL ds Md ari e ed 
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74) 2emt'^, 
L te the Lengt e? —mëtag 
L te t". «en leneth ef "agmetie path 








A % the core cross sectional aren 

. ie te effective mim sormenbility sf coro 
Me سو‎ 

A 198 





the sjacing beteoon primary und sacondary 
in centisetors 


Dy eatiefying 77m), thet is, 
85) Re = TA 
Co 


troigh the use of 21) ani 68) 1t is found Get 


08 A = É 
SET 


By wtiefrine 7», that in; 


87) 7 E Popt = VAL, Co 
through the use ef &1) ant Of) it is Zonë thet 


7 2 2 A X سے‎ E J 
en) | 7 Me Je ^ +p 


Apeuming mow thet s srecific tyoe cf 51١51593525 ٥۵ 
is to be used, or, 11 not, thet the volume of the 
وجوج‎ And tripa cf mterin! are chopen, 4&3] quantities 
in 86) will bo at banê excort A, 7 wn] Kr y the 
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quan tit; AR. سس سے ہے‎ as a mitisle of one 
diusneion cf the cors ninco; fer winters "wot, the 

hole in the core shew? te filled with tbe oci] amd 

the hule in the coil sha be fille? by ona side of 
tha core, Te value of 7 will bw dictated ty the 

particular apr) tention amt an aprrezination, at least, 
enn be had for Ay fros tho intended etrerit, Âo then, 
the value of Y my te compute frm MO), 

Tho wire size is now chosen. Cince the average 
power dimeiyation te caumily neglintly sall os far 
as poraisesblie temperature rigo te concerned, tbe 
sise ef wire is not eritien) fro th teroemture rise 
view^oínt, The size is therefore corem to give ease 
of vin “ins leecine ín wind bha core window gise and 
the reasirueent tet the cinting "esictance le rasli- 
gitàe compared to tha 1081 resiatunes, Ry, TI tho 
sine of wire 4etercined, / may be cnlewiated, —_ 

Using the value of { the values of A «¢ Cp, Ma 
and Lp may be enleulated from 86), 01), MEO, and 83) 
reüpectívoly, Following thin the quality design test 
may bo wade by cnlowlation fron Tre), mich ist 


09) )») « ۵ مه(‎ Ze E e € nie 
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If the Value in MM) terms out to be lao Jarro or 
if the ۱۳۶۳۳ fhis to orem Ie setisfartertiy 
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CAMP TI) ےہ‎ amo mme ہو‎ etti mde 
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the entire process may be repeated for a different 
core volume until a entisfactory transforner is ob- 
tained, 

In carrying out the design of a mulam trensformer 
اه‎ specifie attention ws fiven to the two 55[ 162 
characteristics of the transformer; its pass band and 
the turns ratio, In this design leakage inductance 
and distributed capacity are functions of tre dimensions 
of the cot} and the core and of the materiel of both, 
It was previously shown that the rise end fall of the 
pulse ts a function of Ly, Cp, ant Lp. 

Certain conetruction fentures alse contrimte to 
a close contro] of the leakage inductance and distrit- 
uted capacity, The leakage inductance can be minimized 
by @ large coefficient of courling and ss few turns es 
possible, Both the rrisarr anā secondary windings 
should be on the same corelegs if both core legs are 
need the primary and secondary wind ines she ld both 
be srlit and part of erch end on botr lors, For the 
raximım rates of rise and fnll of the milwe, sincle 
layer windings sheuld be used, 

The capacitance say be reduced by increasing the 
thiekness of the insulet!on betmeen the windings or be- 


tween the windines end tye core, This, Nowever, increnses 
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Wig leaage inductance spl te Wi ef LO pea ios 
relatively comatart so that the rise Anne i» net 
In omer that the trensformar hee food his 
frequency ,ووه وم‎ 1h ie provision Vet the core 
dos not satum e, n Niph effective sormardti?ity Le 
required, Ono mibol to 10۳ t^e offorsive per» 
masti) ty ۹١ te decremee the thickness of the coro 
laminations, There is na limit to thin atmen it is 
impossible to 5511 lamimstions thimner tan one mil 
withewt unsettine the crypts) line wtructtum of the 

stool oeesgrar For hich perme Miity, 

i zarttenizar ormstmol lan fac Gare tiet hee been 
found te Ineresse the 18e duration fe the insertion 
ef en air my in the com, The musos for this سوہ‎ 
elt ie not 21 wéerstcod. Tt aay te marcnably mil 
exrlained by cunsiderire thet ihe core loreet «rw quito 
high and thet the 1/1 tivo constart is effectively in- 
creased by deermeing R oro then 1 is decreased with 
insertion ef the afr m. 

In mamal, Ef mrin nilée dvmilón 15 Zeie? 
from 8 pertiendar irent arwr A sie» flown ratio fond 
be used, Tile pornite The wee of sore of Uw evellable 
piste winding Cape, Lag inereanrine tha in$s2etance of 








دم هت مو ۷و واے ېد 
ër a‏ چاو ever de م٣ vr mih‏ 39 وم جد لياه 
1l pris ci piu oa) mt REY ntn‏ 





this "tuning, Jn ali cases, home er, it is neitwr 
peesíiblo nor fesirable to معن‎ a step down in ming 
fms the plate to grid, In cortsin caros the question 
of whether « step ur or step dom i» to he used vay 
be 1 by the tubo to be usod in the ofrenit, 
Zum Zube, "1th ?ew, a triodes, if sesimin pesi م6‎ 
emrrent ig desire? the turns mtiio Mold be adjusted 
so thet the plate ontout levedanes ie ahont oqan) to 
the grid inpat isreünnoo; t^le umalliy implies a stop 
up. th tetrodes, an the cthor heni, n rto» down is 
required since the erid corrent becomes equal to the 
pilato current at very low wlans of positivo prid 
retentinis, 

It is seen fros this tat the opesstion of trlodes 
and tetroles cr pentodes in the blocking osellater 
eíseu!t 1s apt to be quite cifferent. This Le further 
brought out by considering the tab chmrectertstics 
ef a triede section of the 6^TT and those of the 0407, 
a sentode, There are shown in Figures T and NIJ re- 
epectively, piss? of medium ے‎ triodes, tw ۳۷ 
ex ibte a larre roer (ein in t^e coeftive erid moim., 
Por esasrlo, » Ar when the eril le Artvon fron 
plas 20 to plus 7% volta with£;= /50 » Ir ۵ 
the G^ACY chnrMetoriístíos s"ow thot az aeon an prid 
current ntsvts to flow “ar, become Jane then 1, 








محري — — 

نس qt Ir‏ مہ حسر و PUNO‏ 

aero >». >» — 55 »سم‎ n Um mm 
OnE NR 


u). Uem m .ے۷ ا‎ 


B aae اه‎ tdem wi, auper) de 
وبا‎ sey wot. رورم مهم‎ 

سم د مه م — — 

m mar an‏ ہہ مہ ہے 


AED خیرم‎ ma, ° 
else pe وې ماع‎ 

EA‏ ی 
کپ A‏ ہجو کہ حر بن ENE‏ 

— As B I Ll LISEZ ۷۰ 
| Vit PRU سس باساب مو ہے‎ 

¿E ونان عن * وم انس فعمه‎ Farro 






















Por empleo, at a Grid valtago of jlup سوه دمه كه‎ 
Cus; ile tho pak armi olmaimekin from a triode 
is limited by the point ut wich cone power in ditriv*e 
ted in the erid ciresit than oan Me meu teg, tho "enk 
near sero bias, If a Migh panty MItt mpe 18 ree 
quired, the triode would orebaby be chosen hecewse ft 
tion of the characteriatics corresponting to tbe penk 
of the pisé wt a lange value of 1, ۱ AG ۶ 
30 npe Ife short pipe with ۳9 Gites IBA ros 
latively low energy Le deniren then B re-to'e conneoted 
as 2 triode ۱۵ bm 1866 sinne te gm of the pentode 
ig higher, end there is sefftetent gnin fer repenaratien 
with tmneformre of low inónetanee, For even emater 
energy in the oitmt و(‎ than that afforded tr the 
triode و‎ beam power tetrode may be connected an a triafe, 
Tt wlll Rendle a mise of grester ererey bonuse of its 
larger diestration rating, 

Vo matter whet tyre of tube fe used teo averace 
wenufscturerts apeciflestions should not be 0۵ ۵ 
1f t^e grid dlesipatton retins ís exceeded, rrid cutee 
ston may follow with the reenlt that toe grid rema ite 
pesitive after ts »o1s0, The چپٹھوڑا‎ rid currant timt 





٭ہ رو ہہ نو بت e 2 oe‏ — 
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پا و ج ابم مالع مم Se V Alm‏ لت IO‏ هام 
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۳ ۵ wer ان‎ De tube. If the auisnion matin 
is extended Ines of malaalon is Apt to "mot with a 
eünsecwent د۱ و۵76‎ the ton of tha padre, 

The effect of the take tn papina tho polse is 
brought atest by the Limiting action of the trate that 
canes the qmelestnile siate---tho tanrowry table 
State that existe during the tor of tie "Use, If the 
quasicatatio state le ۳۳۵۷ showt iy » ۳۵۲ ۷۶۲ ۵ 
enrment where ^y? d$ Mich, Ue onso of anfrent هو‎ 
Ing, u DOREN? current pulse sii? e reedeced. 
If the quesi«<eteble slala ۹۸ ٨۳۷٧ mbant Iy votare 
ising ae" bot boring" of Un ۱ م۵‎ 1» 17 
toltse piba WILI milt., The effect of the tube in 
۳۳۵۵۵ وا‎ t chort or Jeng pe har Siresay been mm» 
@Qicate? ty commotion with the trewweformer lie, 
Die Bei, Zothination. %¢ provicwsly women ip the pami- 
mathemntien] detert:t'om of the cremation, the interval 
wtweon pilses 18 Cetermined br the wits ef GC. mad Ay. 
ود‎ me sheen, tom, thet if Sp is enencsi iy large the 
migo ls terinaten hr the lew frocuescr ~r wee of 
the trensformers-<e00 Cref 1, Top of Ge ٦5 صتھ ,مہ‎ , 
If the bieheet rosethie retis ef mise aumtion te 
ےہ وت‎ Rsa agg JULI fe Paired han جح‎ 08:24 de 
wade verry lurve, If Cp i هت(‎ it wh) feemana the 
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nagrî tale of tm pulse sf cecreame Ue sdojo ef the 
sides, If Ce 18 Pminced to & grant extent Ce mise 
stare arorosches s simosold, The ein: of Ap and Cy 
may te می نم‎ alone with the proper tube an’ Me trome-~ 
former of the proper Geelen te give the dectred ontmt 
milse. 


"eile the entire discosslon of the destón 6nd 
oyemtion of the eine swing Blocking 050% 1tor bs 
been given with naferanee to a alrenit wherein pinte- 
tosrrld froftack In |, thie te not the only 
۳۳00۲6۲ وہ‎ 4 MP EI SOIT ۱2۱۷۵5 9 6 
eirarit naine niste-toestthoSe feoTheok: م۳۵‎ 76 
enttode-to-rríá feedtack: Figure XYIV, mote-to-o$ thodo- 
to«rri4 foethack, Tha oosora'ion of تم‎ of these cír- 
cuit ervansesects 4iffer sone"at ant thoir omtput mve- 
forma @iffer, Prey Aa fa}? within tio definition of 
the single swing blachine orcidintor sá are nsoó in 
certain sreciel ervlientions, Theoy ere show here to 
bring out t^e elrenmtt wirintions of t e Mincing 09s 
eillator, The efreutt which is mast 586037 used is 
that Stuart which this rarer Mo conta es-t سوب مجح‎ 
toerrid feedback eirmit, 





Lef SA ez 

The extcees verrrtiltite of the Tosd- 
tek chresit is Dlestestm in Pire e Tren thts 
eivenit pas types ef autmt ere evellebie: 1) a "vol- 
tape" wılse may be wien from petnts Py end Po, £) a 
current mise, tet is, an 179 drop, my bo toten seross 
resietors in the riante, erid or enthede elrenita, B) 
tho selfables voltage ey bo teken fran Ig. 

In viov of tho versatility of t^ís eireuft, 14 
le not wrorising thet it has found wide ume, ‘erhsns 
the most common vae cf this círecit Le its use In the 
ordinary tolevisian receiver ns on tor 
in the deflection vol tango penoretor cirenit, In this 
applicetton the frec running blocking oretllato: is 
ernebrorigo? and producer © sherr malse which triggers 
a wepr tube fa'toot^ voltspo penem tor, This cirentt 
18 shewn in Pirure XXVI, 

Other apolfestions of the single enire Diren (mg 
opci later are shown in Pleures AXVIT thrash DXX, 
Mile these are by no meane 01] the omen of the einge 
swing bhockisg orelllator they sre miffietent to set 
forth the inrortence of thie urefsl Gevice, 









06377 2 TON 
she qualitetive exrigettion of the operation of 
the blocking ozcillator me been cerrted out fren the 
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definition of t^e b'oekins o*o!!lbtom n^ a fecfibnek 
to thie definition tre troewe of Vlockire وهه‎ 
exist, the pingle aud esltiple sewing tyres, Tho op- 
ermtion of Ge ۱۱۱۳۱ sriog trre mes qual ite tively 
explained ertirely tc ertangian fron thet of the normal 
Sandhsah oseiltetor, Also, tie damien of the م(ہ؛ بج‎ 
swing type we piven ur sonloey with thet of The normal 
۴۵0۲۵۷ orcillater, 

The expinnstion of the spemtior of the single 
geing Plogking oscillator we closelr relieved te that 
of the multirle saving tyre, But the conplete exrlanı- 
tion eculd nót be given without resorting to alerlifiled 
eircuit &nal;sis deve'oned to explain experieente))y 
obrervad Mota, ô theoretion! umireía myoed on sippii- 
fied t'woretien] enthomaties (55g, 86) wes fiven to in- 
dica te the matremtien) diffios!tieg levolved end tho 
neeensity for ceastdering experiments? resalte, 

Based primarily Ñ up the cheerved weve ajo tia 
HELA DEB LISS?) theary civen (ne. AP ex Jains tho 
operation of the single swine tyre withc:t Ppelorener tc 
the weve goe er operation of tie mitirlo orin tr. 
It thus completes the exnlamation of tte ororetion. 

In addition, the circuit meraseterr vile’ contriimte 
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